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HERAT. 

WE give a view frotH the London Graphic of this cele
brated and ancient Asiatic city, which has of late been 
brought to special public attention, owing to the threat
ened war between England and Russia relative to the 
boundary line between Afghanistan and Russia. 

.. Oolonel Sir \iV. Ridgeway," writes Lieutenant R. E. 
Galindo, on November 16, " with a party of officers of 
the Mission, went into Herat sOllie days ago to pay a 
sort of farewell visit, and to finally inspect the fortifi
cations, especially the new works which had been con
structed under the superintendence of Oaptain Pea
cocke. 'rhese were completed, and were then being 
armed, 

,. We paid a ceremonial visi t to the Governor, where 
the usual cups of sweet green tea were handed round, 
and a number of presfmts, consisting principally of 
silks, furs, carpets, etc., were laid at the feet of the 
Oommissioner. 

.. 'l'he following day we inspected the works, and I 
was rather struck with the coup d'a!iZ from the large 
tower at the northwest angle of the wall, lookinr,- over 
the interior of the city. '1'he latter, however, is decid
edly a mean-looking place, being simply a vast con
fused mass of mud-built houses and hovels, the major
ity of which are in a ruinous condition. 

.. The pleasantest feature of the whole is, perhaps, 
the number of trees that grow inside the city, and that 
must give an agreeable look of verdure and shade in 
the suuuuer, though now of course the leaves are falling 
fast. 'rwo long streets rnn from north to south and 
from east to west, crossing at right angles in the center 
of the town. These are roofed in the whole way, and 
form a long arcade, rather dark and gloomy-looking. 
These two streets form the entire trading quarter of 
the city, and the only shops in the place are in them. 
The remainder of the town can hardly be said to have 
streets at all-simply narrow, tortuous, and filthy 
lanes, winding among the mud hovels without the 
slightest attempt at any plan or system. The con
dition of the whole city is indescribably filthy, and 
there are absolutely no sanitary arrangements of any 
kind in existence." 

The city of Herat forms a quadrangle of nearly a 
mile square, on the northern face having a citadel 
built of sun-dried brick on a high artificial mound. 

r 

Maxim gun). He lays siege to a city with a balista, 
throwing a fragment of rock, and finally attacks a fort 
with a gun weighing 110 tons, projecting a steel shell 
of 1,800 pounds, with a charge of 900 pounds of gun
powder. The ax-head that floated for a few seconds 
on the Jordan 3, 000 years ago, when "the iron did 
swim, " was a miracle indeed. These are the begin
nings and endings of science, but they are the endings 
of science as regards the present only. 'l'hey are by 
no Ilieans final, for science never stands still. 'l'hey are 
but the landmarks of our times, which, as Emerson 
puts it, are .. trivial to the dull; tokens of noble and 
majestic agents to the wise; the receptacle in which 
the past lea vee its history; the quarry out of which the 
genius of to-day is building up the future." 

THE LURA Y CAVERNS. 
By G.RAHAM LU8K. 

THE stalagmitic caverns of Luray were first discov
ered by Andrew J. Campbell on the 15th of August, 
1878. Campbell was one of a party of search organized 
by Mr. B. P. Stebbins, a traveling photographer, who 
was convinced that a cavern existed somewhere in the 
vicinity. A sIliali cave in one of the hills near Luray 
had long been known, but the discovery of Campbell 
was a great surprise to the villagers, and it brought,to 
light one of the finest pieces of subterranean architec
ture in the world. 

Luray is situated rather to the north of Central Vir
ginia, in Page County. The surrounding country is a 
broad valley of rolling limestone, bounded on the east 
by the Blue Ridge and on the west by the Massanut
ton Mountains. The cavern is about a mile from the 
-town, is in the middle of the valley, and is about five 
miles distant from either of the bordering mountain 
ranges. It occupies a rounded mound locally known 
as Cave Hill. 

The Luray Cave has been hollowed out of Lower Si
lurian limestone, probably during the Tertiary period, 
but possibly at an earlier date. ]'irst it consisted, per
haps, of a slight fissure with insignificant ramifications, 
through which flowed water charged with carbonic 
acid. Little by little the limestone was dissolved, the 
insoluble carbonate changing to the soluble bicarbon
ate, and being carried away by the stream. Another 

the Fish Market these helictites hang over the rock as 
a fringe, curving so as to remind one of elongated alli
gator's teeth. 

'rhis brief review of the formation of tile cave will 
make more interesting the description of its most 
prominent beauties. '1'he caverns are illuminated with 
the arc electric light, and in this way they are seen to 
best advantage, though the sense of vastness is there
by much decreased. When a couple of candles strug
gle to dissipate the gloom, the dimensions of the halls 
seem to be almost limitless. When the cave was first 
discovered, numerous tracks and indentations were 
found in the clay of the floor, thus proving it to have 
been the former abode of wild animals. A part of a 
human skeleton lliay be seen imprisoned in that por
of the cave which bears the ghastly name of Skeleton 
Gulch. 'l'he entombed skeleton is of no scientific in
terest, as its confinement in the tufa of the floor evi
dently took place at no very distant period. At one 
portion of the cave we reach a place where the ceiling 
comes within a foot of touching the floor; here the 
pathway has been dug out to a depth of three feet. 

Hence, we enter a spacious chamber which contains 
Pluto's Chasm, a deep cleft in the rock, 500 feet long, 
70 feet high, and of a width varying from 10 to 50 feet. 
From the deepest and gloomiest part of the chasm 
rises a pure white stalaglllite called the Specter, which 
for centuries has haunted the locality with its ghostly 
appearance. One of the halls is called the Cathedral, 
and contains a wonderful Stone Organ. This latter 
consists of parallel blades of stalactites, which are 
beautifully sonorous when struck. Each blade seems 
to give forth a different note, and tunes are played 
upon them, tile blades vibratin!i\ in low, clear, harmo
nious tones. Near by are the Chimes, and here again 
we have evidence of the sonant power of this stalactitic 
calcite. The Giant's Hall is the culminating triumph 
of nature's handiwork at Luray. It is a chamber 80 
feet in height, and among the multitude of beautiful 
rrillars the Empress Column at once attracts attention. 
This is a very slightly rose-colored stalagmite reaching 
to the height of 35 feet, a,nd having a most beautiful 
symmetry. Near by is the Henry Baird Column, an 
immense bulwark of snowy calcite. There are many 
other large columns in the Giant's Hail, and besides all 
these, the ceiling is an inverted forest of smaller stalac
tites. There is also the Cascade, a pure white forma-
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HERAT, SHOWING THE FORTIFICATIONS, THE OITADEL, AND PART OF THE INTERIOR OF THE CITY. 

The city is distinguished above all Oriental cities by the 
stupendous character of the earthwork upon which 
the city wall is built, the earthwork averaging 250 feet 
in width at the base and about 50 feet in height. the 
wall being 25 feet high and 14 feet thick, supported by 
a great number of semicircular towers. 'rhe city has 
five gates, two on the northern face and tht'ee others 
in th-e centers of the other faces, and the streets run
ning from these faces meet in the center of the town 
in a slllall domed quadrangle. The great mosque, 
covering an area of 800 square yards, erected toward 
the close of the 15th century, is now falling into ruin. 
The principal business of the place is conducted in 
bazars on the four streets near the center of the city . 
'l'he8e are low brick structures of considerable extent, 
the roofs being of arched brickwork, of the dome-slmp
ed appearance which makes so prominent a feature in 
our illustration. The mud houses in the rear are in 
very neglected condition, and are not all inhabited. 
The climate is one of the most agreeable in Asia, 98" F. 
being about the extreme of summer heat, while in 
winter it does not freeze hard enough at Herat for the 
people to store ice. 

THE PROGRESS OF SCIENCE. 
THE president of the British Society of Engineers, Mr. 

P. F. Nursey, in his recent inaugural address, said: 
The facts I have brought before you also point to the 
moral and material progress of the world. "The bee 
that hummed its busy hour through the bowers of 
Paradise," wrote Sydney Smith, " fashioned its hexa
gon with the same mathematical precision which it 
does now and here. Six thousand years have added 
nothing to the sa�acity of the horse or the intelligence 
of the dog." But now widely different withman T He 
commences as a fire-worshiper and rises to a Newton, 
a Faraday, a Stephenson, a Siemens. He tempts the 
river in a few fragments of bark lashed together with 
thongs of raw-hide, and crosses the Atlantic in an iron 
steamer of 22,500 tons burden (the Great Eastern). He 
burrows in the earth, and then builds a city with 4,500,-
000 inhabitants. He sticks a dried seed in a lump of 
fat to light his mud hut, and carbonizes 2,200,659 tons 
of coal per annum to illuminate London. He takes 
weeks to send messages on sticks to Montezuma, from 
the coast, and at last reports in London the details of a 
battle fought in the Soudan the sallle morning. He 
slays his foe with a sling and a·pebble chosen from the 
brook, and meets the enemy with a machine gun firing 
600 rounds a minute by means of its own recoil (the 

active agent in the excavation was the sand held in 
suspension by the water, which, simultaneously with 
the solution of the limestone, wore away the sides of 
the channel by erosion. In the course of time, as the 
cavern increased in size, the process of excavation was 
accelerated by the falling of large masses of rock from 
the roof. After having been the course of drainage for 
countless year�, the channel of the flowing water was 
altered by some geological change, thus leaving empty 
vast halls stretching in every direction. The process 
of excavation being completed, the secondary process 
of ornamentation now set in. Rain water always con
tains a considerable quantity of carbon dioxide dis
solved from the atmosphere, and this amount is in
creased when the water comes in contact with the de
caying vegetable matter at the surface of the ground. 
Now when water, charged in this way with carbonic 
acid, percolates through limestone rock, the limestone 
is dissolved and held in solution as a bicarbonate. Let 
this aqueous solution emerge drop by drop on the ceil
ing of a limestone cavern; coming iu contact with the 
air, it immediately loses a part of its carbonic acid, 
thereby depositing a minute amount of insoluble lime
stone, which adheres to the ceiling; the drop hangs a 
moment and then falls to the floor, still charged. with a 
little of the soluble bicarbonate. By the time it has 
reached the floor it has lost all, or nearly all, the car
bonic acid it contained, and the insoluble limestone 
takes its place on the bottom of the cavern, to con
tribute its infinitesimal quota to the formation of a 
mighty column. Sometimes the water elllerges through 
the ceiling following certain lines, and in this way are 
formed the beautiful draperies of translucent calcite, 
which astonish one by the gracefulness of their natural 
foldings. The Luray cavern after its excavation was 
subjected to this process of adornment, and many large 
pillars were formed before it again became a drainage 
channel, this time for the corrosive mud of the glacial 
period. The mud darkened the whole surface of the 
cave, and carved out numerous contortions. When 
the ice and glacial mud were things of the past, a 
second growth of stalactitic and stalagmitic forms arose 
from the dark-brown walls of the cave; many of these 
formations are of the purest white, while others are 
colored with oxide of iron. A unique feature of the 
cave is the presence of helictites, which are lateral out
puts from the sides of the cave and from the pillars; 
the cause of these curious grotesques has never been 
explained. 'rhAy often surround the columns of the 
cavern in several distinctly separate growths. Wash
ington's Pillar is highly fluted in this manner, and in 
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Hon resembling a foaming torrent pouring out of the 
rock. Several of these beautiful cascades are found in 
the cave, an d they are among its finest adornments. 
The Angel's -Wing is an exquisite formation of the pur
est white, and resembles a wing as closely as if sculp
tured by a human hand. Many of these names are 
manufactured to aid the guide in telling his story, but 
others are wonderfully appropriate. At one point we 
are shown a Castle on the Rhine, which resembles 
Bishop Hatto's Mouse Tower. Again, our attention is 
drawn to a large owl perched upon the side of a stalag
mite. One of the marvels of Luray is the Hollow 
Column, which, in former years, has been the course of 
a stream of water; this column may be ascended by 
means of a rope, and 60 feet above the floor, another 
large chamber is opened to the enterrrising visitor. 

'rhere is no considerable sheet 0 water at Luray, 
but there are several pools of various sizes in which the 
water is as clear as glass. From these basins crystals 
of calcite are being deposited by the slow evaporation 
of the water. ·While one is walking through the great 
halls of the cave, he is almost certain to turn his eyes 
upward to the long pointed stalactites weighing hun
dreds of tOIlS, and the story is apt to come to his mind 
how a certain king's subject, in the gratification of his 
own desire, was permitted to take the king's place at 
table, and how, when he had half finished the meal, he 
looked up and saw a sword hanging by a single hair. 
The cohesion, however, of calcite is very great, and a 
fallen column is of rare occurrence. 

The fauna of the Luray Cavern is very limited. 
There are numerous spiders, all of which belong to the 
species Linyphia weyeri. There are a few Spi1'ostl'e
phon copei, which differ from those found in the Mam
moth Cave in having shorter hairs. A myriapod, 
called the Syngonopus whUei, has also been discovered. 
The fluffy, white growth of mould on the green planks 
of the walks seems to be the only form of vegetable 
life in the cave. 

In the comparison of Luray with the great caverns 
of the world, it may safely be stated that no other is 
so completely decorated with stalagmitic formations. 
The Mammoth Cave consists of an almost endless series 
of chambers, stretching underground for miles, while 
the Luray Cavern has less. than two miles of avenues; 
but in the former cave the halls are vast darkened 
chambers, whereas at Luray they are delightfully 
varied and embellished. The finest limestone cavern 
in Europe is at Adelsberg, in Austria, and this is laid 
out in walks four to five miles long; Adelsberg is some
what similar to Luray, and there is one beauty which 
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